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Over the last several decades, tremendous strides have been made in the process of making evidence-based recommendations for preventing injuries and other public health problems in civilian and military populations. Until recently, the "gold standard" for the quality of research supporting prevention and treatment was the randomized trial. Especially for complex problems like injuries, it is difficult to conduct randomized trials, so other types of studies must be relied on in the decision-making process. Additionally, randomized trials by their very nature often do not address factors important in policy-making decisions, such as cost and feasibility.
It has also become increasingly evident that systematic reviews of the existing scientific literature, often an important source of information for policymakers, are necessary but not sufficient for deciding the most effective and efficient ways to prevent injuries and allocate resources. Proposed programs and policies should be evaluated using criteria that encompass a variety of characteristics, from the magnitude of the problem and degree of concern, to the strength of the scientific evidence, to the existence of the necessary infrastructure to support the program or policy. For optimum success, evaluation criteria must be unbiased and objective, and the process used to prioritize proposed programs and policies should be transparent.
This white paper describes two military and civilian work groups consisting of injury prevention and safety subject matter experts. These work groups developed and used a process with the elements described above to:
1. Set military injury prevention priorities, and 2. Make recommendations for physical training-related injury prevention programs and policies.
The process was developed and applied in two stages.
• The first stage developed and tested a set of criteria to objectively identify Service-wide (specifically, Army-wide) injury problems and prioritize these problems for the U.S.
Army Center for Health Promotion and Preventive Medicine (USACHPPM) Injury Prevention Program. • The second stage, conducted by the Joint Services Physical Training Injury Prevention
Work Group (JSPTIPWG), established the evidence base needed for making recommendations for the prevention of injuries associated with physical training and applied a set of criteria to objectively determine the highest priorities for physical training injury prevention.
The Military Training Task Force (MTTF) was briefed on the work of these two work groups. In March 2005, the MTTF Chairman requested a white paper on the processes used by the work groups.
PURPOSE:
The purpose of this paper is to describe the two stages of a process for setting injury prevention priorities and making evidence-based recommendations for programs and policies that address leading injury problems. The paper proposes that the approaches used by these two groups could be combined to establish a model process to:
• Identify the largest, most severe injury problems for the Services;
• Describe the existing scientific evidence for leading injury issues and make program and policy recommendations based on this evidence and; • Prioritize injury prevention programs and policies using a set of criteria that enables an objective evaluation of proposed prevention initiatives based on factors that contribute to the eventual success or failure of programs and policies.
The paper should be useful to decisions makers, Commanders, and medical and safety professionals at the DoD, Military Service, and Major Command levels who have responsibility for preventing injuries and/or enhancing troop readiness, interpreting and/or tracking medical, safety, or readiness trends, or directing and managing research and development and health resources.
PROCESS:
Based on the work and deliberations of the two work groups, the critical steps in the process of setting priorities for injury prevention and research include these objectives:
• Evaluate existing personnel, medical, and safety surveillance data (deaths, disabilities, hospitalizations, outpatient visits, medical evacuations, safety/accident data, and other) to identify the injury problems with the greatest impact on health and readiness for each of the Services.
• Identify and evaluate military and civilian research on prevention programs and policies related to important injury problems through a systematic review process.
• Weigh the strength of the evidence from identified studies and make recommendations for or against specific interventions related to leading injury problems.
• Apply criteria that balance the strength of the evidence for an intervention against other considerations (e.g., practicality, sustainability) to arrive at objective, evidence-based priorities.
• Where recommendations for immediate prevention opportunities cannot be made based on existing evidence, apply criteria for setting research priorities to make recommendations for future allocation of research resources. This process would involve assessing the costs and benefits of gathering further information.
RECOMMENDATION:
By applying this approach, the DoD will be assured of focusing on the largest, most preventable injury problems in the most cost-effective manner. To accomplish these objectives, a panel of military and civilian injury and preventive medicine experts should be impaneled to refine the process and tailor it for DoD and Service-specific needs. , the Chairman of the MTTF requested that this White Paper be written to describe a process for setting unbiased, objective injury prevention priorities and for making evidence-based recommendations for prevention programs and policies. This paper will first provide background on the problem of injuries and recent approaches to determining what works to prevent them. Next it will describe a model process that could be used to more effectively and efficiently set priorities and implement successful injury and accident prevention programs and policies.
Emerging Concepts in Health Policy Decision-Making
The 1988 Institute of Medicine (IOM) report, The Future of Public Health, identified ad hoc public health decision-making as a common obstacle to successful program and policy development and implementation. The report stated:
"…policy development in public health at all levels of government is often ad hoc, responding to the issues of the moment rather than benefiting from careful assessment of existing knowledge, establishment of priorities based on data, and allocation of resources according to an objective assessment of the possibilities for greatest impact." (pp. 114-115)
The report recommended that every public health agency should "regularly and systematically collect, assemble, analyze and make available information on the health of the community…" and promote "…use of scientific knowledge in decision-making about public health…" (p. 141). However, little guidance about how to do this was provided in the report.
A number of accomplishments have improved the public health and injury prevention process since the 1988 IOM report. One of the most fundamental achievements was the delineation and application of the steps of the public health process to injury prevention (Jones and Amoroso 2000, pp. 71-84). The five steps of the public health prevention process are: The first step of the process is perhaps the most important because surveillance helps determine whether a problem exists and how important it is relative to other causes. Also, surveillance provides the mechanism for follow-up and monitoring whether a program or policy change has had a beneficial impact. The civilian and military communities have both made progress towards improving each of these steps of the injury prevention process since injuries were first recognized as a major public health problem for the Nation and the Military in the 1980s.
Surveillance and Injury Prevention
Since the publication of another pivotal IOM Report, In a related effort, in 1996, the Task Force on Community Preventive Services met for the first time to lay the foundation for a Guide to Community Preventive Services, a companion guide to the clinical prevention guide described above ( Over the last several years, at the same time that systematic reviews have been increasingly relied on to make decisions about what treatments and preventive measures work, there has been a growing recognition that such reviews alone are not sufficient to make policy decisions ( (2000) suggested that public health may need to develop a more appropriate "evaluative calculus" that does not depend on or focus on results from RCTs.
Criteria for Setting Public/Military Health Priorities
Although the fields of public health and injury prevention have made much progress in developing surveillance systems and in assessing available scientific evidence since the publication of the NAS report in 1989, much remains to be done (Bonnie et al. 1999; Fowler 2001) . It is evident that simply using surveillance to identify the size and severity of health problems is not enough to establish public or military health priorities. Likewise, evaluating the strength of the scientific evidence on the effectiveness of interventions by itself does not provide sufficient grounds for making decisions on priorities and allocation of resources. With a few exceptions, systematic criteria for setting injury prevention priorities have not been developed or employed. The 1999 IOM report (Bonnie et al.) , Reducing the Burden of Injury, stated: "The challenge for the field is developing these criteria for setting priorities" (p. 267).
Whatever criteria are used, the process for making decisions should be transparent so that stakeholders know and have confidence in how decisions were made (Teutsch et Over the last few years several military work groups have been using surveillance data to define the problem of injuries for the Military Services and to identify the most important priorities for injury prevention. These same work groups also evaluated the strength of the evidence for interventions to prevent leading military injury problems.
PURPOSE
The purpose of this white paper is to describe a coherent process gleaned from recent military work groups for:
• Setting DoD priorities for injury prevention and research that incorporates important innovations in the public health approach and evidence-based decision making.
• Making recommendations for (1) immediate injury prevention policy and program implementation and (2) future research.
Two military and civilian work groups of injury prevention and safety subject matter experts developed a process for accomplishing these objectives. This process is suitable for use at the DoD, Military Service and Major Command levels.
The process was developed and applied in two stages. The first stage was conducted to develop and test a set of criteria that would enable an unbiased, objective determination of Service-wide (specifically, Army-wide) priorities for the U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) Injury Prevention Program. The second stage was conducted by the Joint Services Physical Training Injury Prevention Work Group (JSPTIPWG) of the MTTF to establish the evidence-base needed to make recommendations for prevention of physical training-related injuries and to apply a set of criteria to objectively determine the highest priorities for physical training injury prevention. This paper proposes that the combination of these two developmental stages could be used for:
• Identifying the largest, most severe health problems for the Services.
• Prioritizing the implementation of programs and policies for prevention, and • Establishing the evidence-base for making recommendations to prevent injuries in the most efficient, cost-effective manner possible.
The processes employed by these two military work groups will be used to illustrate a systematic approach to setting injury prevention priorities and identifying strategies most likely to be effective in preventing injuries. The successive stages of the process used by these military work groups are described in two parts of this white paper: • review Army injury surveillance data,
• review existing criteria for setting public health priorities,
• recommend additional criteria, and • apply the criteria to score and rank major causes of Army injuries.
Appendix C shows an outline of the process used to prioritize USACHPPM injury prevention program and policy initiatives.
The USACHPPM-JHCIRP Work Group established five main categories of criteria for setting priorities, with two to six factors within each main category ( Table 1) . As a trial of the process, the group applied the criteria to 25 causes of injury that encompassed the leading causes of deaths, hospitalizations and outpatient visits for the Army (see Table 2 ). Figure 1 displays the score sheet used for rating injury problems, with factors considered in applying the criteria. The maximum number of points any one rater could give a particular problem was 35. Given that 12 subject matter experts rated each problem (2 of the original 14 work group members did not participate), the maximum number of points that a particular problem could receive was 420 points (12 raters x 35 points).
Scores ascribed to different causes of injury ranged from a low of 91 to a high of 308. Scoring was conducted electronically after the participants returned to their usual duty sites. The top five Army injury problems identified by this process, and the scores received for each, were: The USACHPPM-JHCIRP Work Group also devised a draft set of criteria for setting research priorities (Table 3 ). This set of criteria differs from the criteria used to evaluate programs and policies. This will be of value in discussions about research priorities later in this paper. 
B. IMPORTANCE OF PROBLEM TO FORCE HEALTH & READINESS

Considerations:
1. Magnitude and severity of problem (consider its effect on personnel readiness) 2. Cost of the problem (consider training, property, and personnel costs) 3. Size and/or vulnerability of population at risk 4. Degree of concern (consider command concern, public concern, visibility of problem)
PART II: MAKING EVIDENCE-BASED RECOMMENDATIONS FOR PREVENTION
An example of the second stage of this process -making evidence-based recommendations for injury prevention strategies (i.e., interventions) to address leading injury problems -was conducted by the Joint Services Physical Training Injury Prevention Work Group (JSPTIPWG). The USACHPPM-JHCIRP Work Group had established that physical training-related injuries were a leading Army injury problem with great potential for prevention; a conclusion that was supported by studies showing physical training-related injuries were a leading cause of clinic visits and limited duty among all Services (Jones et al. 1999; Jones et al. 2000) . Subsequently, the JSPTIPWG was chartered to make recommendations for the prevention of physical trainingrelated injuries among military recruits based on existing scientific evidence of intervention effectiveness. The JSPTIPWG consisted of 20 members and 8 consultants/subject matter experts (see Appendix D for list of participants).
The steps of the JSPTIPWG's evaluation of the evidence base included:
• Developing literature search tactics to identify scientific reports relevant to physical training-related injury prevention, • Listing known physical training-related injury prevention interventions, • Conducting a literature search for studies related to physical training and exercise-related injury prevention interventions , • Culling studies from identified literature that did not meet specific inclusion criteria, • Evaluating the scientific quality of the studies that met the criteria, • Assessing the overall strength of the evidence for each intervention and "grading" each intervention using a rating scheme developed by the USPSTF, • Developing criteria to objectively score and rank recommended interventions, and • Applying those criteria to produce a prioritized list of recommended physical trainingrelated injury prevention interventions.
The JSPTIPWG met twice by teleconference before meeting face-to-face for three days. The purposes of the phone conferences were to establish the systematic literature search and review process, develop inclusion and exclusion criteria for studies identified in the search process, and delegate responsibility for each of the intervention topics to be searched.
The initial list of topics included 27 interventions, which were divided into the following categories (see Appendix E-1 for a complete list of initial topics): Intervention study reviews were completed before the three-day face-to-face meeting. On the first day of the meeting, the group reviewed injury data showing the importance of the problem of physical training-related injuries for each of the Military Services. They discussed the recommendations from six previous expert panels and subject matter experts and cross-walked those with the topics researched by the JSPTIPWG. Then several key published PT-related injury intervention studies were reviewed prior to the JSPTIPWG's evaluation of interventions on their list.
On the second day of the meeting, the JSPTIPWG received briefings by JSPTIPWG members who led the literature review teams in the topic areas previously established. The briefings described the available studies and rated the quality of each. In that way, all 20 JSPTIPWG members had an opportunity to see and comment on the quality review scores. After reviewing all of the intervention topics on which literature searches had been completed, the JSPTIPWG assessed the strength of the evidence for those topics for which intervention studies were found. An adaptation of the USPSTF guidelines was used to categorize interventions as:
For or Against (due to a close balance of benefits/harms) • Recommend Against Use (due to evidence of ineffectiveness or harm)
• Insufficient Evidence to Make a Recommendation (recommend further research)
Of the 35 topics for which a literature search was completed, the JSPTIPWG found only 6 with sufficient scientific evidence to make a recommendation, as shown in Table 4 . The fact that only 17% (6/35) of the interventions received scores high enough to recommend implementation indicates the value and the need for such an evidence-based review process. We recommend use of initial fitness levels to develop a run program that emphasizes ability groups and intensity (interval training) to achieve Service-specific cardiorespiratory fitness standards. The JSPTIPWG found good evidence that programs that incorporate the following control the volume of running and thereby reduce injuries:
• Limit total run frequency and duration (mileage) for those individuals with lower fitness levels.
• Standardize a gradual, systematic run progression.
• Recognize that physiological thresholds exist above which increases in duration and frequency do not result in commensurate increases in cardiorespiratory fitness, but do result in higher injury rates, particularly for people with average and below-average fitness levels.
• Consider total time on the feet (e.g., marching, travel time, administrative movements, drill and ceremony) in determination of run program.
• Consider near-maximal or exhaustive military training as the equivalent of a strenuous PT session.
Body Movement Skills
We recommend specific exercises to improve body movement skills (agility, posture, stability, flexibility, balance, speed, power, reactive ability, and coordination) as they relate to military occupational task performance. Focus on improvement of movement techniques during execution of exercise. The JSPTIPWG found good evidence that increasing the proportion of PT time devoted to these exercises reduces injuries.
Mouth Guards to Reduce Oral-facial Injury
Mouth guards are strongly recommended for all individuals participating in high-risk military activities for oral-facial injuries such as combatives, obstacle courses, rifle/bayonet training, etc. and contact sports such as basketball, football, etc.
The JSPTIPWG found good evidence that mouth guards reduce oral-facial injuries. Ankle Bracing -Injured (i.e., history of previous injury-ankle, knee, etc.) Semi-rigid ankle braces are strongly recommended for individuals with previous moderate or severe ankle sprains when participating in high risk physical activity, e.g., obstacle courses, basketball, volleyball, soccer, etc. The JSPTIPWG found good evidence that semi-rigid ankle braces reduce ankle re-injuries. Nutritional Supplement and Hydration (pre nutrition and hydration; post PT nutrition and hydration)
We recommend that a carbohydrate (CHO) protein snack* and CHO/electrolyte beverage be consumed within one hour after strenuous, prolonged, continuous physical activity of greater than one hour, e.g., prolonged road marching. Collateral benefits can be expected (e.g., reduction of heat related illness, enhanced performance, etc.). *Snack and beverage should be ≥ 50 and ≤ 75 grams of CHO CHO: Protein ≥ 4 (e.g., CarboPack, NSN 8970015054134, Natick Labs) Ankle Bracing -All Semi-rigid ankle braces are recommended for all individuals participating in high risk physical activity, e.g., basketball, movement or marching across rugged terrain, airborne operations. The JSPTIPWG found good evidence that semi-rigid ankle braces reduce ankle injuries.
Additionally, enough data reviewed contraindicated the use of three interventions, shown in Table 5 . 
Intervention
NOT Recommended Pre-Exercise Stretching
The JSPTIPWG found at least fair evidence that stretching is ineffective for preventing injuries and inefficient. Alternatively, recommend performing lower intensity, task-specific, dynamic activities to warm-up prior to more intense training instead of stretching. For example, before running, perform brisk walking and light jogging to increase heart rate and body temperature (i.e., a light sweat). This recommendation against pre-exercise stretching is independent of other recommendations for stretching performed for injury rehabilitation. Taping for Uninjured Ankle The JSPTIPWG found that there is insufficient evidence that ankle taping prevents ankle sprains.
Non-Steroidal AntiInflammatory Drugs (NSAID)
The JSPTIPWG found at least fair evidence that the risks of NSAID loading prior to exercise outweigh the benefits. (Note: Complications may include GI upset, GI bleed, kidney and liver damage, delayed-muscle healing and heat injury.)
At the end of the second day, the JSPTIPWG refined a set of "strawman" criteria for establishing priorities among the recommended interventions. The JSPTIPWG arrived at the following set of criteria to rank recommended interventions and establish priorities (points associated with each criterion in parentheses):
• Appendix G displays the scoring form and Criteria for Ranking Interventions. Each recommended intervention was rated on a 5-point scale, with 1 being low and 5 being high, for each of the seven criteria listed above. The points given by raters were then divided by 5 and multiplied by the maximum number of points for specified criteria and the products added to get the total points for a particular intervention (100 points maximum). Mean scores and rankings of injury interventions are listed in Table 6 . As discussed previously, public health decisions must often consider all available scientific evidence, not just RCTs. As a result, the next step of the evidence evaluation process was to identify other studies of value to decisions about injury prevention research priorities. JSPTIPWG members conducted further literature reviews to identify all published research related to the original topics. Studies considered for further review included research studies with injury and non-injury outcome(s) and reviews of injury research (see Appendix H). The JSPTIPWG members then classified the included studies into one of six study types:
• Intervention Studies (injury outcomes)
• Analytic Risk Factor or Cause Studies (injury outcomes)
• Descriptive Epidemiology Studies (injury outcomes)
• Clinical Case Series Studies (injury outcomes)
• Other Research (non-injury outcomes) • Reviews
Study type definitions can be found in Appendix I. In this second round of reviews the JSPTIPWG members provided quality scores for the "Analytic Risk Factor and Cause Studies" using a score sheet similar to that used for interventions (see Appendix J). Quality scores were not computed for descriptive epidemiology, clinical case series, or reviews since these study types are not expected to significantly contribute to the intervention evidence base.
As a final step in the review process, the JSPTIPWG will apply a set of criteria specifically designed for setting research priorities to the physical training-related injury prevention topics examined (as opposed to prevention program and policy priorities). Criteria for research priorities will be similar to those suggested by the USACHPPM-JHCIRP Work Group (see Appendix C). These will provide the JSPTIPWG a foundation for making recommendations for further research and provided a prioritized list of its recommendations to the MTTF and DSOC.
RECOMMENDATIONS ON A PROCESS TO SET PRIORITIES AND PREVENT INJURIES
The work and deliberations of the two work groups discussed above can be used as a foundation for designing a systematic process to be used by DoD and the Military Services. Based on the experiences of the two work groups, the critical steps in the process of setting priorities for injury prevention and research include:
• Using existing injury, medical surveillance, safety, and personnel data (deaths, disabilities, hospitalizations, outpatient visits, medical evacuations, safety/accident and other) to identify the injury problems with the greatest impact on health and readiness for each of the Services.
• Identifying and evaluating the quality of military and civilian research that supports development and implementation of prevention programs and policies for leading injury problems through a systematic review process.
• Weighing the strength of the evidence from identified studies to make recommendations for or against pursuing specific interventions for each problem area.
• Applying predetermined, objective criteria that balance the strength of the evidence for an intervention against other considerations such as practicality and sustainability to arrive at priorities.
• Where gaps in knowledge exist and recommendations for immediate prevention cannot be made based on existing evidence, applying criteria for setting research priorities to make recommendations on future allocation of research resources.
CONCLUSION
By applying this approach the DoD will be assured of attacking the largest, most preventable injury problems in the most cost-effective manner. To accomplish the recommendations, a panel of military and civilian injury and preventive medicine experts should be convened to refine the process and tailor it to DoD and Service-specific needs. Table C -2). 
Other research studies with noninjury outcome(s)
These are original research studies (e.g., field, epidemiological, lab, or biomechanical) related to your topic that do not measure injury, but rather measure intermediate outcomes (e.g., a stretching study measuring flexibility, a PT program measuring improvements in fitness, biomechanical studies examining shock absorbency of footwear). All of these studies should be classified as Other Research Studies in the Classification Matrix.
INCLUDED STUDIES
Original research studies + reviews of original research = scientific evidence.
Reviews of injury research
Review studies that describe the results of original scientific investigations and include injury as a measured outcome. All of these studies should be categorized into the Reviews column of the Classification Matrix.
Research studies on a different topic
Studies presenting original scientific investigation that were culled from the initial search, but are not directly relevant to your topic. All of these studies will be excluded from the Classification Matrix.
EXCLUDED STUDIES
Non-research studies Studies that do not describe original scientific investigation(s) or do not review original research. Examples include editorials, letters, opinion papers, and educational articles. All of these studies will be excluded from the Classification Matrix.
